Abstract: Understanding the role of body size in relation to the accuracy of body image perception in men is an important topic because of the implications for avoiding and treating obesity, and it may serve as a potential diagnostic criterion for eating disorders. The early research on this topic produced mixed findings. About one-half of the early studies showed that obese men overestimated their body size, with the remaining half providing accurate estimates. Later, improvements in research technology and methodology provided a clearer indication of the role of weight status in body image perception. Research in our laboratory has also produced diverse findings, including that obese subjects sometimes overestimate their body size. However, when examining our findings across several studies, obese subjects had about the same level of accuracy in estimating their body size as normal-weight subjects. Studies in our laboratory also permitted the separation of sensory and nonsensory factors in body image perception. In all but one instance, no differences were found overall between the ability of obese and normal-weight subjects to detect overall changes in body size. Importantly, however, obese subjects are better at detecting changes in their body size when the image is distorted to be too thin as compared to too wide. Both obese and normal-weight men require about a 3%-7% change in the width of their body size in order to detect the change reliably. Correlations between a range of body mass index values and body size estimation accuracy indicated no relationship between these variables. Numerous studies in other laboratories asked men to place their body size into discrete categorizes, ranging from thin to obese. Researchers found that overweight and obese men underestimate their weight status, and that men are less accurate in their categorizations than are women. Cultural influences have been found to be important, with body size underestimations occurring in cultures where a larger body is found to be desirable. Methodological issues are reviewed with recommendations for future studies.
Introduction
In this article, the role that weight status plays in the self-perception of men's bodies is reviewed. This is of importance because the inability to identify the distortion of one's perceived body image may become a predictive factor of subsequent overweight or obesity. 1 The ability to identify such perceptual failures may also contribute to an ability to make an early diagnosis of eating disorders in young, healthy men. 2 Furthermore, one's awareness of being overweight or obese has been shown to be an essential factor for successfully losing weight in both men and women. from higher-level cognitive states -for example, attitudes, motives, expectations, and so on. 4 Contemporary body image researchers have adopted an alternative view of perception, which was described by Thompson et al 5 as the integrative model. Perception is viewed as that which is seen or recognized on a conscious level. It includes sensations that are detected by the sense organs, as well as via cognition. These cognitions may reflect an individual's beliefs, motivations, prior knowledge, and attitudes. 5 Thus, both sensations and perceptions can affect how an individual sees his or her body on a conscious level. A few studies have examined the role of the sensory and nonsensory components separately. 4 These studies will be described later.
The two most frequently investigated aspects of body image include how accurately body size is perceived, and feelings of dissatisfaction about one's body size and shape. 4 In the body image literature, these are defined as the perceptual and affective components. A majority of the research in body image has focused on young females. 4, 5 This is undoubtedly due to the findings that both distorted body size perceptions, as well as dissatisfaction with body size and shape are related to eating disorders, which are more predominant in young females. 5, 6 Distortions in size perception, as well as body dissatisfaction, are commonly referred to as body image disturbance. The increasing incidence of eating disorders in young men in recent years has resulted in an increasing number of studies that have focused on this topic. 7 In a recent review of the literature on eating disorders in men, 7 it was found that 10%-20% of the cases of anorexia nervosa and bulimia nervosa, and up to 40% of cases of binge eating disorders, occur in men. 7 Inaccurate perceptions of body size have been consistently found in women with anorexia, 5 although the role in men has not been fully investigated. Also, the role that weight status has on eating disorders in men requires further investigation.
This review will emphasize the role that weight status has on body size perception in men. As noted earlier, perception involves the processing of information in the brain and, therefore, numerous subjective factors could affect how an individual judges the size of an object, especially his or her body. 4 Some of these subjective factors likely include the affective and attitudinal dimensions of body size perception, which have been traditionally studied as body dissatisfaction. 1 Size distortion and body dissatisfaction have typically been conceived as separate aspects of body image disturbance, and studies of the relationship between the two have revealed disparate findings. 8 More recently, some investigators have begun using advanced psychophysical techniques that allow for the separate measurement of the perceptual factors of body size estimation from the subjective/affective factors. 4 This is important because contemporary research indicates that these two classes of factors are largely independent of one another in most nonclinical populations. 4 Another difficulty that contributes to the disparate findings in body image research on men is that, without exception, the evidence is based on cross-sectional research that compares men in different age groups. 9 Perhaps not surprisingly, longitudinal research that compares the same individuals as they age is missing. This is problematic, as men at different ages are from different generations, with particular life experiences that differ across generations. Much of the research on men's body size perception has been conducted on young, college-aged individuals, where the age range is relatively restricted. 9 An additional difficulty in the interpretation of findings is the disparate methodologies that have been used to measure estimations of body size. Many of these methodologies, especially those used in earlier research, have either undocumented or poor psychometric properties. 10, 11 These included assessing distortion by showing subjects photographs or figural drawings illustrating the frontal perspective of a body, and having subjects select the figure or photograph closest to their perceived size. In other studies, subjects adjusted lights or bars spaced horizontally to judge their perceived size. 10 Later studies used the video-distortion technique in which a digital image of a subject can be manipulated to become wider or thinner. 10 Lastly, most research on how weight status affects perception of men has focused on how overweight and obese participants compare to normal participants. 7 In these studies, participants are typically dichotomized into normal-weight and overweight/obese groups, and their differences are examined. In some of the early studies, normative data developed by the Metropolitan Life Insurance Company 12 were used to categorize subjects into weight categories. A subject was judged as obese if they weighed 20% over the norm. In later studies, the body mass index (BMI = kg/m 2 ) was used to classify subjects' weight categories. 4 Placing subjects into discrete weight categories revealed limited information about how perception is affected within a range of weights. As a personal mea culpa, this author published several of the early studies on body image perception in obese individuals, wherein the analyses have included this limitation. [13] [14] [15] [16] [17] [18] Later, I will include some additional post hoc analyses on data from recent studies that address this limitation and provide 
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weight status and body image in men additional information about body size estimation accuracy more precisely within weight ranges.
The early research on the role of obesity and body size perception in men was marked by inconsistent findings. A review of the research findings in this area conducted between 1967 and 1986 found contradictory reports, with about equal numbers of studies finding that obese subjects overestimated their body size, and with the remaining studies finding that obese subjects were relatively accurate in size estimations. 11 By contrast, most of these early studies found that normal weight subjects were accurate in estimating their body size. All of these early studies looked at the two weight groups dichotomously and therefore, as noted earlier, the precise relationship between body size and size perception was unknown. These early studies were conducted with a variety of body size estimation techniques, many of which have subsequently proven to involve methodologies that lack good psychometric properties, including documented reliability or validity.
11
Beginning in 1987, advances in technology permitted more sophisticated ways of measuring body size estimation. Some researchers began using the aforementioned video-distortion techniques in their research. 4 Most frequently, participants viewed an image of themselves on a television or a video monitor, in which their image was initially too thin or too wide. Participants were able to adjust the width of the image to match the size they perceived themselves to be. This is what classical psychophysics defines as the method of adjustment (MOA). 4 A body perception index (BPI) can be calculated by examining the discrepancy between the subjects' estimated size and their actual size:
For example, if an individual adjusts the width of his or her image (perceived size) to 110% of his or her actual size, the BPI would be calculated as:
or an overestimation of 10%. Similarly, an adjustment of an image to 85% of the subject's actual size would represent an underestimation of 15%:
(85 -100) × 100,
or BPI = -15. Thompson et al 19 described how research performed in our laboratory in the last 18 years has:
[…] reenergized the study of perceptual processes of body image disturbance. The basic goal […] is to separate sensory from nonsensory factors. Sensory, in the case of size perception, refers to the responses of the visual system (retinal, visual cortex); nonsensory refers to other inputs in the mind that help to interpret the visual input. 19 Some of the earliest of these studies also employed a signal detection theory (SDT) analysis, which uses psychophysical methods to allow for the separation of sensory and nonsensory factors. 19 Thompson et al also describe how:
Through a mathematical analysis of the correct responses and errors in a visual detection task, two measures emerge: sensory sensitivity, which is the ability to detect the sensory stimulus, and response bias, which is the tendency to interpret the stimulus in a distorted way. 19 Briefly, in SDT, participants are presented with a discrete image of their bodies, which is either an accurate size or is distorted -either too wide or too thin. 19 Participants are required to judge whether the image was accurate or distorted with respect to size on each of several trials. Separate measures are obtained, reflecting how sensitive the participants are in detecting size distortion in their body image (sensory aspect), and a measure of response bias is also obtained (nonsensory factors). This latter measure indicates whether participants have a response bias or a tendency to report that an accurately portrayed image of their body is distorted, either being too wide or too thin. 4 The use of these more advanced psychophysical techniques dramatically changed how body image perception was studied because it allowed for the separation of the sensory and nonsensory components, which are theoretically independent of one another. Gardner and Brown 4 give a more detailed explanation of how SDT is applicable to a body size estimation task.
Several studies on body size perception were conducted in our laboratory during the late 1980s using the videodistortion technique in conjunction with MOA and SDT methodologies. [13] [14] [15] [16] [17] [18] Participants included both men and women, who were university students and/or participants from the local community. Regrettably, no specific age data were reported in these studies, but the recollection of this author is that the majority of subjects ranged from 18-49 years old. The findings describe the accuracy of body size estimations in obese individuals as compared to normal weight controls. As noted earlier, dichotomization into two weight categories does not permit the accurate determination of the precise relationship between a range of BMI values and body size perception. However, it does address the question of how accurately men who are obese (as opposed to being of 
178
Gardner normal weight) perceive their body size. In only one instance was a sex difference found, suggesting that when it comes to perceiving one's body size with these methodologies, both obese and normal-weight males and females typically performed the same. [13] [14] [15] [16] [17] The first study to measure the perception of body image in obese versus normal-weight participants using both the MOA and an SDT analysis was conducted by Gardner et al. 13 The video-distortion methodology was used with subjects viewing their video image on a computer monitor. The participants included 38 males and females from a local university and from the surrounding community, half of whom were categorized as obese. Subjects viewed their images in both regular street clothes and with minimal clothing. Men's data were not analyzed separately, as no significant sex differences were found. Data from the MOA task, which calculated subjects' BPI, revealed that obese subjects were more likely to overestimate their body size when compared to the normal weight controls. The SDT analysis found no overall difference between obese and normal-weight subjects in their ability to detect changes in their body size. However, obese subjects were better at detecting distortion in their body size in an image that was thinner than their actual size, but they were poorer in detecting distortion in images that were wider than their actual size. There was no response bias difference between the two weight groups. In addition, the two clothing conditions did not affect either the sensory or the nonsensory aspects of the body image task.
In a follow-up study by Gardner et al 14 eleven obese and eleven normal-weight males were again compared using the video-distortion methodology with the SDT and MOA tasks. Obese subjects overestimated body width more often than did the normal-weight subjects, although the difference did not reach significance. Consistent with the earlier study, an SDT analysis revealed that there was no difference between weight groups in terms of their sensitivity to detect distortions in their body size. 14 A subsequent study compared ten obese and eleven normal-weight males on body size estimation, again including the video-distortion methodology and MOA and SDT tasks. 15 The subjects were recruited from the local university community. On the MOA task, obese subjects overestimated not only the size of their whole body, but individual body regions including the face, waist, and thighs. In the SDT task, obese subjects were poorer in detecting size distortion in their bodies, including their whole body, as well as with respect to the individual body regions. As occurred in one previous study, 14 the detection of distortion by obese males in images that were too wide was more difficult than for images that were too thin, when compared to controls of normal weight. These findings may hold clinical significance. A decreased sensory ability to detect size distortion when the images are too large may result in obese men being less likely to engage in behaviors that lead to weight loss. Further studies are needed to explore these sensory sensitivity differences between obese and normal-weight men.
Another study conducted in our laboratory compared 21 obese and 23 normal-weight subjects from the local community, including both sexes, on a body size estimation task using the video-distortion technique and the MOA. 16 The subjects made judgments of their body size in the presence and absence of a full-length mirror. Although obese subjects overestimated their body size by about 15%, as compared to the control group who overestimated by about 11%, the difference did not reach significance. Both weight groups were more accurate in estimating their body size when viewing their image in a mirror. As in previous studies, no sex differences were found.
In a further study conducted in our laboratory, we again used the video-distortion methodology to compare body size estimations in 20 obese and 20 normal-weight subjects, including equal numbers of men and women. 17 In this study, the psychophysical method of constant stimuli was employed. In this methodology, subjects viewed their bodies at eleven discrete levels of distortion ranging between ±20% too wide or too thin. This methodology allows for the computation of the point of subjective equality (PSE), which represents the amount of body size distortion, in percentage values, of over-or underestimation. 17 The PSE is the size of a subject's body image that is judged subjectively as representing their actual body size. The PSE thus represents the amount of distortion present in subjects' judgment of their body size. Being a measure of subjective size, it is reflective of nonsensory affective and attitudinal factors. In addition, the difference threshold (henceforth referred to as the just noticeable difference [JND] ) is also measured. This is the amount of change in body size distortion necessary for the subject to detect a change in body size 50% of the time. This measures how sensitive the subject is to detecting changes in his or her body size, and represents the sensory component of body size estimation. In psychophysics, these two factors are largely independent of one another. That is, a subject's ability to detect changes in his or her body size is not necessarily related to feelings of body dissatisfaction. 14 On the MOA task, both obese and control subjects were accurate in estimating their body size. 17 With the constant 
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weight status and body image in men stimuli task, subjects' PSE values indicated that they were very accurate in judging their body size. No differences were found between obese and control subjects, or between sexes. 17 As expected, no differences were found between weight groups or sexes on the JND, indicating equivalent sensory sensitivity for detecting changes in body size for all groups. This was the first study to quantify the JND in a body image perception task. An average distortion of 7.3% was necessary for subjects to detect a distortion (either wider or thinner) in their body size 50% of the time.
In a subsequent study, we again compared body size estimations in both obese and normal-weight male subjects. 18 Obese subjects overestimated their body size slightly more than the normal-weight subjects, although the difference did not reach significance. This is one of the rare instances in our laboratory where a significant sex difference in body size estimation accuracy was found, with males overestimating their body size more than females. Subjects estimated their body size before and after a meal. Interestingly, obese subjects estimated their body size to be wider after eating a large meal, while normal-weight subjects estimated their body size to be thinner. It may be that obese subjects are more acutely aware of sensory cues associated with satiety, such as stomach extension or how tightly clothes feel against the body. Smeets 21 has argued against a body image methodology in which a subject is presented with a stimulus of his or her body, and is then asked to make a judgment about his or her body size. Because subjects do not directly perceive their bodies at the time of assessment, the author feels that memory, rather than perception of body size, is measured. Farrell et al 22 have developed a mirror-based assessment method that they believe measures perception rather than one's memory of body size. Subjects viewed a projected image of themselves that is the same size as a subject's reflection in a mirror. Subjects look in the mirror as they adjust the size of the projected image. When used with women, size estimations are significantly larger than are usually obtained with the methods described earlier. No known studies with men have used this assessment method, and whether comparable results would be found with men remains unknown. Whether body perception and body memory are separable components of body image also remains in question. It should be noted that in psychophysics, no such distinction is made when making judgments of stimuli. 23 For example, in psychophysics, subjects are sometimes asked to judge whether two objects that are identical in size differ in weight. In this case, it is a "memory" of the two weights that is being judged, and sensory and nonsensory components can be separately measured. Body image reflects, in part, our internal view of how we think we look, and memory is an important aspect of that conception.
One popular method for assessing body dissatisfaction is through the use of figural drawing scales. 24 These scales consist of a series of drawings of frontal outline images of the human form, and they range from thin to obese. Subjects are typically asked to select the image that most accurately represents their current perceived size, and the size they would ideally like to be. The discrepancy between these two is a measure of body dissatisfaction. These scales are popular with researchers because they are easy to use, and the data can be collected in a group setting. Numerous scales have been developed, and those with documented psychometric properties have been reviewed by Gardner and Brown. 24 While nearly all of these scales are used to measure body dissatisfaction exclusively, a scale recently developed in our laboratory called the Body Image Assessment Scale (BIAS-BD) can be used to measure both body dissatisfaction and the accuracy of body size estimations. 25 Seventeen figural drawings were created. The drawings represent body sizes ranging from thin to obese, ranging from 40% below the United States adult average to 40% above average. Drawings are based on the known anthropometric body measurements of body regions, including the shoulder, chest, waist, hip breadth, thigh breadth, and upper leg breadth. The scale demonstrated good psychometric properties, including testretest reliability and convergent validity. 25 Using this BIAS-BD scale, we collected data on weight status and body size estimation error on a sample of 66 college-age men. 25 Age data were not collected on the sample in order to ensure anonymity. Men had an average weight of 75.0 kg (standard deviation [SD] =14.9 kg; range =54-76 kg) and a BMI of 23.5 (SD =4.53; range =16.3-38.7). Men were relatively accurate in estimating their body size, overestimating by +3.29% (SD =18.66%), an overestimation that was not significantly greater than zero. The correlation between BMI and accuracy of body size estimations was r=-0.02, a value not significantly different from zero. This lack of correlation shows that men's accuracy in estimating their body size is independent of their actual body size, as reflected in a range of BMI values.
Another study used what is called a somatomorphic matrix to measure body image perception in young men in their early to mid 20s. 26 Subjects included 24 Austrian, 54 French, and 65 US men. The matrix consists of a computerized library of 100 images of men representing ten levels of fatness and 
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Gardner ten levels of muscularity. The outline images were created by a graphic artist based on actual photographs of men. Men were relatively accurate in perceiving the amount of body fat in their body, with only modest differences noted between countries. Men in all three countries perceived themselves to be significantly more muscular than they actually were, although in terms of absolute values, the muscularity distortion was modest.
More recently, in our laboratory, we introduced a more advanced psychophysical technique called adaptive probit estimation (APE) to measure body size estimation accuracy. 27 APE uses a methodology similar to that of the method of constant stimuli described earlier. Computer software was developed that presents numerous static video images of a subject's body, and these images are distorted to be either too wide or too thin. 27 Subjects must judge whether each video image is too wide or too thin. The amount of distortion is adjusted over eight blocks of 40 trials, according to how the subject performs on the body size estimation task. A psychometric function is estimated, and measures of body image perception are determined. As in the method of constant stimuli, separate measures of the PSE and JND are found. A more detailed description of the APE methodology is beyond the scope of this paper and can be found in Gardner and Boice 28 and Gardner and Brown. 4 Although APE has not been used in any studies comparing obese and normal-weight subjects it has, in conjunction with the MOA, been used in several studies in our laboratory in which college-age men were subjects. 17, 28 By retroactively examining these data, it has been possible to determine the correlation between young men's actual body size and the accuracy of their body size estimations. For the APE methodology, the PSE is used as a measure of body size estimation accuracy, while with the MOA, the BPI is used. Both the PSE and the BPI reflect the percentage by which male subjects over-or underestimate their body size.
In a recent study, we measured the accuracy of body size estimations using both the BIAS-BD figural drawing scale, as well as the video-distortion methodology and APE methodology. 28 Participants included 26 college-age men with an average age of 23.35 years (SD =7.63 years; range =18-57 years). Subjects had an average weight of 80.4 kg (SD =17.3 kg; range =54-129 kg), and an average BMI of 25.96 (SD =5.01; range =17.2-39.3). Overall, men were accurate in estimating their body size both with the figural drawing scale and with the video distortion software. For the BIAS-BD scale, men overestimated their body size by M=+4.04% (SD =5.17%). For the video distortion software, two estimates of body size distortion were obtained; the PSE showed that men slightly overestimated their body size by +0.32% (SD =5.17%), and with the MOA, men underestimated their body size by M=-1.98% (SD =6.25%). An average of these three measures showed that, overall, men were accurate in estimating their body size, with an average overestimation of ,1.0% (M=0.80%; SD =7.56%), a difference that was not significantly different from zero. A retroactive examination was made of the correlation between BMI and this average level of body size distortion. The obtained correlation was r=-0.01, again indicating no relationship between men's body size and how accurately they estimated their body size.
As noted earlier, the APE methodology also allows for the measurement of the JND, which reflects the amount of change in body size necessary for a subject to detect that change 50% of the time. 4 The JND reflects the sensory sensitivity of the subjects when detecting changes in their body size. 4 For the men in this study, the average (root mean square) JND was 2.64. This indicates that on average, men required a 2.64% change in their body size to detect that change onehalf of the time. The correlation between body size (BMI) and JND values was r=-0.11, a correlation not significantly different from zero. This lack of relationship showed, for the first known time, that men's sensory ability to detect changes in their body size is not related to their body size.
The reanalysis of data from these two studies are the only known instances in which the accuracy in estimations of body size has been correlated with actual body size (BMI in these analyses). Both studies provide support for the notion that how accurately men estimate their body size is not significantly related to their actual body size.
Sociocultural differences
A recent trend has emerged, where the theoretical framework used to view body image is known as the sociocultural perspective. 29 From this perspective, sociocultural ideals and pressures are of the upmost importance in the origins of body image. Although it does not deny the importance of individual characteristics, the focus is primarily on the influences that arise within a specific sociocultural environment. This includes aspects of the physical environment, as well as the social and cultural practices, norms, and beliefs of a society. 29 These influences are often different for men and women. 29 As noted previously, the important role of body image in the development and maintenance of eating disorders has led to the vast majority of studies examining sociocultural influences on body image among women. 30 Sociocultural 
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weight status and body image in men influences also affect young men. In those cultures where Western influences are more prominent, there is an increasing desire for young men to have a mesomorphic and muscular V-shaped body. 30 This includes broad shoulders, a flat but muscular stomach, and a narrow waist and hips. 29 Since this ideal is nearly impossible to attain, the result is increasing levels of body dissatisfaction in men, similar to what is occurring in women. 30 A separate issue -the one that is focused on in this article -is whether there are differences among different cultures in how accurately men perceive their body size. An exhaustive review of the literature in this area is beyond the scope of this paper. Instead, a sample of contemporary studies examining body perception in men from a variety of different cultures will be presented.
In recent years, the focus of research on body image perception in men has increasingly included studies in which men are asked whether they consider themselves to be in one of a discrete number of specific categories of weight. This usually involves four to five categories ranging from underweight to obese. Subjects' BMI is then calculated, and calculations are made regarding how accurately subjects placed themselves into the appropriate weight category. Perhaps not too surprisingly, men are often inaccurate in rating themselves, often more so than women. [31] [32] [33] [34] [35] [36] [37] Findings have shown that men who are underweight or are of normal weight are usually accurate in classifying their weight status, while overweight and obese men underestimate their body size by choosing a weight category thinner than their actual size. Studies from several countries have documented this finding. Underestimations of body size in obese and overweight subjects have been reported in studies with men from the US, 31 Pakistan, 32 Australia, 33 Spain, 34 Peru, 35 Brazil, 36 and South Africa. 37 One study included 8,115 young men enrolled in undergraduate classes who were aged 17-30 years. 38 Subjects were from 22 countries constituting five geopolitical/ economic areas including north-western Europe and the US, central and eastern Europe, the Mediterranean, Pacific Asia, and South America. Rather than use BMI values to identify overweight and obesity, men's BMI values were categorized into deciles relative to each country sample. Interestingly, very few men who are below the seventh decile (70th percentile) based on their country norms feel overweight, and even many of those in the ninth or tenth decile do not describe themselves as overweight. Inaccurate perceptions of overweight were very consistent across the 22 countries within the five geopolitical/economic areas.
The tendency for overweight and obese men to rate themselves as thinner than they actually are may be an instance whereby men exhibit a greater denial of their true body size, perhaps because of demand characteristics or other social pressures. It should be recalled that sex differences were rarely found in our laboratory when using psychophysical techniques to measure body size estimations. [13] [14] [15] [16] [17] [18] Socioeconomic status (SES) may also play an important role in perceptions of overweight. Studies have reported fewer accurate perceptions of overweight in low SES groups, including those in the US, 39 the UK, 40 and Peru. 41 Individuals from low SES groups frequently eat foods that are less expensive, but are also less healthy and more likely to cause weight gain. [39] [40] [41] It is important to note that this methodology asks men to "report" which weight category they believe they fall into, and this may reflect a response bias as much, or perhaps more than, a true reflection of their abilities to accurately perceive their body size. 10 Demand characteristics or other sociocultural factors could result in men having a tendency to give a rating of themselves that underestimates their actual body size, and these could be tangential to their actual capabilities to accurately perceive their body size.
Other contemporary studies have used recently developed figural drawing scales to measure how accurately men perceive their body size in different cultures. [42] [43] [44] Subjects are shown a series of outlines or photos of the human body ranging from thin to obese, and they are asked to select the one that most closely represents their actual size. One study examined the accuracy of perceived body size in a representative sample of 3,215 overweight and obese males over the age of 15 years who were residents in the 15 European Union countries. 42, 43 Subjects selected their perceived body size from a figural drawing scale with nine depictions of the body, representing BMI values ranging from very thin to obese. Overall, two-thirds of the overweight and obese males underestimated their body size, with younger males underestimating their size more frequently than middle-aged or older men. Obese men were particularly inaccurate, with three-quarters underestimating body size. Increasing age was inversely related to underestimation, with men older than 55 years being the most accurate in estimating their body size. The factors that correlated positively with men's underestimation included obesity, having a postsecondary education, being a current smoker, engaging in frequent exercise, and living in a Mediterranean country. Overall, men were less accurate than women in accurately perceiving their body size. 43 Another recent study used nine figural drawings ranging from thin to obese to examine body size estimation accuracy in 55 male Nigerian undergraduates ranging in age from 
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Gardner 21-29 years (M=22.9 years; SD =1.88 years). 44 BMI values averaged 23.45 (SD =2.69). Men with a BMI in the normal weight range correctly perceived their body size, while those in the overweight category underestimated their weight and perceived themselves to be in the normal-weight category.
One study used photographs of men ranging from very thin to obese, rather than figural drawings. 45 Subjects were 65 men ranging in age from 19-77 years, with an average age of 36.8 years (SD =10.9 years). Men selected the picture they felt corresponded most closely to their own body size. As previously found, men who were thin or of normal weight accurately identified a picture close to their normal weight, while overweight and obese men underestimated their weight. This latter group of men also misidentified the pictures of other overweight men as being of normal weight.
There is an increasing awareness that perception of body shapes and sizes is influenced by cultural factors. 46, 47 The word "overweight" denotes an excess in body weight relative to a standard that is often influenced by cultures. 45 Even within a given culture, such judgments can vary. In the US, what might otherwise be viewed as obesity in most men would be judged as a normal body size for a professional football lineman.
The influence of cultural values on weight perception was demonstrated recently in a study in Nairobi, Kenya in which researchers used an 18-drawing figural scale with 2,669 men with a mean age of 42 years who had a low income and resided in slums. 48 The proportion of men who perceived themselves to be overweight or obese was greater than the actual number falling in that category. Of the subjects classified as overweight or obese, about one-half underestimated their BMI. Overall, there was a strong preference for a larger body size. The authors noted that in some societies in sub-Saharan Africa, a larger body size is seen to reflect good health and higher social status and, therefore, may be considered desirable. 48 Similar findings were found in a recent study of a representative sample of 6,941 men in South Korea, of whom 3,068 were between the ages of 20 years and 39 years. 49 Age was not associated with accuracy of weight perception in men. While about two-thirds accurately judged their weight category, nearly 25% judged their weight category as smaller than they actually were. Men of a low SES had a higher prevalence of underestimating their weight. As in sub-Saharan Africa, a larger body size in Korea has traditionally been desired as a symbol of health, wealth, and social stature. While this preference has been weakening somewhat in recent years, many Korean men still view larger body sizes a symbols of masculinity and power. 49 
Conclusion
Early studies comparing body size estimations of obese and normal-weight subjects revealed inconclusive findings. The later introduction of improved computerized video-distortion technologies and psychophysical methodologies for assessing body size perception has helped clarify the respective roles of sensory and nonsensory/affective variables in body size perception. This is important because these two classes of variables are largely independent of one another. 20 The majority of contemporary studies using these psychophysical techniques found no significant difference between obese and normal-weight men in estimating their body size, although there was a tendency for obese men to overestimate their size. However, two studies in our laboratory 17, 18 found that obese men are significantly poorer at detecting images of themselves that were too wide, as compared to too thin -a finding that may have clinical significance. Importantly, when including men within a range of weight values, the correlation between errors in body size estimation and body size is close to zero. Further investigations using methodological tools that allow the separate investigation of sensory and nonsensory factors in body image perception are very much needed.
More recent studies have frequently asked men to categorize their weight into one of several discrete categories ranging from thin to overweight. Most men who are thin or who are in the normal weight range are accurate in categorizing themselves, while overweight and obese men consistently report underestimations of their size. [31] [32] [33] [34] [35] [36] [37] These findings have been consistent across several nationalities. Distinct differences have also been found between cultures where smaller versus larger body sizes are seen as preferred. 48, 49 Methodological limitations in studies on body image have often restricted the conclusions that can be drawn. 10 In addition, nearly all contemporary studies use BMI as a measure of body size. 10 Using BMI alone to define obesity has numerous limitations, with some men with large muscle mass, such as athletes, being incorrectly classified as overweight or obese. 50 Moreover, many studies rely on selfreports of height and weight. Previous studies have shown that adults who self-report tend to underreport their body weight, and they overreport their body height, with resulting inaccuracies in calculated BMI values. 50 Alternative indices of weight status include percentile charts that use weight and height as a reference, direct measurement of subcutaneous 
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weight status and body image in men fat, assessment of total body fat via skin-fold measurements, body density, and lean body mass measurements. 51 There is also a long held need for longitudinal studies that detail how body image perception changes during the aging process.
